These recent statements are hardly novel, nor have they changed all that much over the years. In 1971, Federal Reserve Board Governor Andrew F. Brimmner noted that it has not [been I demonstrated convincingly that the relationship between the money supply and economic activity is especially close."
The overriding question seems to be how well money growth predicts economic activity over some horizon. In this paper we offer a brief discussion of how changes in the growth of the money supply affect the economy in the long mn. Following this, we use cross-sectional data based on a large number of countries to see how well the offered theory holds up to the facts. We also illustrate that the connection between changes in money growth and economic activity is quite loose over short time penods. The upshot of our findings is that, even today, one cannot dismiss the proposition that, in the long run, increases in the growth of the money supply will increase inflation and have no lasting effect on real economic activity.
SOME BASIC PROPOSITIONS
The basic propositions discussed are derived from the quantity theory. Basically, this theory states that, in the long mn, changes in money growth are reflected one-for-one in nominal income growth and inflation but have no impact on the output of real goods.' See Kilborn (1986) . 2lbid. Among other things, monetarism is characterized by the proposition that there is a direct and proportional linkage between changes in the growth of the money supply and nominal economic variables, like inflation and nominal income growth. In addition, money growth changes have no influence on real economic activity. The effects on nominal income and inflation hold in the long run, a point discussed later in this article. See Brunner (1968) , who coined the term monetarist, for a discussion of these and other issues.
3 Quoted in Francis (1972) .
Many economists who would not call themselves quantity theorists or monetarists probably would subscribe to the following propositions.
Money and Nominal Income
Going back at least to Irving Fisher (1911) and Arthur C. Pigou (1917) , the first proposition is:
Proposition 1: Changes in the money supply are associated with changes in spending and nominal income.
This proposition results from an analysis of the demand for and the supply of money, which can be discussed conveniently in terms of the quantity equation,
(1) M=kY, where M is the nominal quantity of money, k is households' and firms' desired ratio of money to income, and Y is nominal income. In the first instance, M can be interpreted as the quantity of money demanded by firms and households. If the amount of money households and firms want to hold relative to income is constant, equation 1 simply says that an increase in nominal income will increase the quantity of money demandeda plausible statement.' Saying anything about the effects of changes in the money supply on income requires a supposition about the relationship between the quantity of money demanded and supplied. At least over longer periods of time, the quantity of money demanded and the quantity supplied are the same? Under this supposition, equation 1 says that the quantity of money supplied equals households and firms' desired ratio of money to income multiplied by nominal income. If the quantity of money supplied increases, either k, the desired ratio of money to income, or Y, nominal income, must increase.
What actually happens if the quantity of money in an economy suddenly increases? l'he additional money will be held: it is a rare person who bums money. Assuming that nominal income and households' and firms' desired ratio of money to income initially are unaffected, firms and households momentarily are holding more money than they want to hold. What will they do? They will spend some of it. To the extent the additional money is spent on final goods and services, Gross National Product (the dollar value of such spending) increases. Because Gross National Product also is a measure of nominal income, an increase in the quantity of money supplied increases both spending and income.
A strong corollary of this first proposition is:
Proposition Ia: An increase in the growth rate of money will be matched by an equal increase in the growth rate ofnominal income.
When the quantity equation is written in terms of the growth rates of money, the desired ratio of money to income, and income, it becomes
where the dots over variables indicate their growth rates. If the growth rate of k, firms' and households' desired ratio of money to income, is independent of changes in the growth rate of the money supply, then changes in the growth of the money supply must be matched one-for-one by changes in the growth of nominal income. In other words, holding k constant, a 1 percentage point increase in money growth is associated with a I percentage point increase in nominal income growth.
This proposition is a long-run proposition. Suppose, for example, that the growth rate of the money supply has been 10 percent per year for a long time and the growth rate of k is 4 percent.
Then, from equation (2), the growth rate of nominal income is 6 percent. If the growth rate of the money supply increases from 10 to 15 percent, the growth rate of nominal income will not increase from 6 percent to 11 percent immediately. It will be some time before the increase in spending occurs and the economy completely adjusts to the changed circumstances. The speed with which firms and households increase their spending after an increase in the money supply is affected by other things in the economy.
7 Eventually the economy will adjust, but as the data we present below indicate, the adjustment period may exceed one year.
5 Actually, a lot of evidence is consistent with it as well. A good summary is provided by Laidler (1977) . 'This difference between the quantities of money demanded and supplied is contingent on a simple specification of equation 1. In a fully-specified model of the demand for money with all adjustment costs and state variables included, the quantity of money demanded always equals the quantity of money supplied.
'Interest rates and expectations about future inflation are two such factors. Gavin and Dewaid (1987, pp. 22-24) With respect to real income growth, changes in the growth of money will have no effect. 'I'he basis for this proposition is quite simple. Real income and output, the quantity of goods and services produced, are the same thing. Over long periods of time, the quantity of goods and services produced in an economy is determined by the quantity of resources applied to producing goods and services, including land, labor and capital, as well as technology, workers' skills and knowledge. Under most circumstances, money plays a very minor role in the long run. Large changes in the growth of the money supply, for example a change from 0 to 1,000 percent peryear, can sufficiently disrupt an economy that real income falls. Small changes, however, are unlikely to have such an effect. ' 
Money and Inflation
The third proposition is about inflation: This proposition is derived from the two earlier ones. If changes in the growth rate of the money supply are associated one-for-one with changes in nominal income growth, then changes in the growth of the money supply must change real income growth or the inflation rate. The combination of the two propositions above implies that, in the long run, only the inflation rate is affected. Consequently, if the growth rate of money increases by I percentage point per year, then the inflation rate eventually must increase I percentage point per year as well.
This one-for-one relationship between the growth of the money supply and the inflation rate is the result of a relationship between money and spending which takes time to be played out, combined with the lack of a long-mn relationship between money and real income. It would be surprising if this third proposition held each month, quarter or year. The length of the period over which it does apply is examined below.
THE DATA
These propositions can be examined in a variety of ways. One approach is to look at data for a specific country over a long time span, say, 100 years. Another approach, the one adopted here, is to use data across a large number of countries for a shorter time period. Because the propositions are, as Robert Lucas has noted, "characteristics of steady states [that is, long-mn equilibria], .. . the ideal experiment for testing them would be a comparison of long-term average behavior across economies with different monetary policies but similar in other respects."
The specific data set that we use includes data on nominal income, real income, the price level and the money stock for 62 countries. Income and the associated price indexes are calculated using 'Changes in the money supply can be related to changes in real income. Indeed, many economists argue that, in one way or another, changes in the money supply are positively related to short-run changes in real income. This relationship is used to explain the changes in real income associated with business fluctuations. 'Lucas (1980) , p. 1006. This approach has been used by, among others, Schwartz (1973) , Lothian (1985) and Lucas (1986) .
either Gross National Product GNP) or Gross Domestic Product )GDP)." Nominal and real GNP are used if they are available and the price level is measured by the GNP deflator; othenvise, nominal and real GDP are used and the price level is measured by the GIJP deflator." The countries and the data are presented in the appendix.
The "long-term" growth iates for the economic variables used are averages of annual growth rates for five years, 1979 to 1984."'rhe "short-term" growth rates are annual growth rates for individual years. The focus on the recent period is deliberate: the relevance of money in recent years has been challenged. Therefore, a key issue is whether the propositions discussed above are supported by the data from the past few years.
MONEY, INCOME AND INFLATION

The Long~RnnEvidence
The first proposition states that there is a oneto-one relationship between money growth and the growth of nominal income. To see if this is true, the long-mn growth rates of money and income for the countries in our sample are shown in figure I ." The scatter of points indicates that the data are consistent with this proposition. As the figure shows, theie is a wide diversity in experience across countries. For 1979 to 1984, avetage money growth rates range fi-om about 2 percent per yeai for Switzerland to 220 pci-cent per year for Bolivia. 'rhe growth rate of nominal income also varies substantially, from about 5 percent per year for the United Arab Emirates to about 200 percent per year for Bolivia. More impottant, the points tend to lie on the reference line in the figure, winch has a slope of one. This clustering of income and money gi-owth rates along the line To examine this proposition another way, we present a simple regression using the data in figure 1 in the first line of table 1.'i'his iegression is the estimated straight line which best fits the data for nominal income growth and money growth." 'The regression is consistent with our observations about the graph. The estimated coefficient foi money growth is 1.007, which indicates that an increase in money growth of 1 percentage point per year is associated with an increase in nominal income growth of almnost exactly 1 percentage point per year. In addition, the statistic measuring the fraction of variation explained, the R', shows that 96 percent of the variation in the nominal income gi-owth rates is explained by money growth. This corroborates the graphic evidence that money and nominal income growth are closely linked.
"GNP is defined as the current market value of all final goods and services produced by labor and property supplied by residents of the country. GDP is the current market value of all final goods and services produced by labor and property located in the country.
"The deflator simply is calculated as the ratio of nominal income to real income; for example, the GM' deflator is nominal GNP divided by real GNP. l2Although one may quibble whether five years is long enough to be long run, it seems to be long enough for transitory disturbances to average out. "The propositions imply that the slope of the reference line should be one for nominal income growth and inflation. They do not imply that the lines pass through the origin, but they are drawn through the origin for convenience.
"The estimation technique used is ordinary least squares, which defines the "best" straight line as the one which minimizes the total sum of squared deviations of the dependent variable from the estimated line. The numbers in parentheses in the table are the standard errors of the estimated coefficients. These statistics are useful for testing hypotheses about the estimated coefficients. For example, suppose one wishes to determine whether the estimated coefficient is statistically different from zero. One need only divide the estimated coefficient by its standard error. If the resulting value -known as a t-statisticexceeds some predetermined value, say 2, then the coefficient is said to be significantly different from zero. Another way of evaluating these regression results is to test whether the coefficient equals one. To test the hypothesis that an estimated coefficient is equal to one, the estimated coefficient minus one is divided by the reported standard error. At-statistic less than 2 means that the hypothesis that the estimate equals one cannot be rejected. 
Money (Percent)
The second proposition concerns the independence of money and real income growth in the long run. Figure 2 shows the countries' average nioney growth and real income growth rates for 1979 to 1984. In this figure, the reference line is drawn at the average real income growth rate across the countries. This line has a slope of zero, as implied by the second proposition. The data plotted in this graph suggest little relationship between the two. Some countries with extremely high money gro~vthrates have low or even negative growth rates of real income. Bolivia, for example, has a 220 percent average annual growth rate of money even though real income over' the period declines at an average annual rate of about 2 percent. Also, Israel's money growth is about 152 percent, but real income growth is only 2 percent per year.
In contrast, other countries have relatively low money growth and fast real income growth. Singapore, for instance, has an average real income growth of 8.6 percent over the five years and a 9 "In a regression without Bolivia, the estimated coefficient of money growth is still negative, -0.014, but is no longer statistically different from zero.
percent average money growth rate. This is below the average money growth of 23 percent for all the countries, but well above the average real growth of 2.2 percent peryear.
This second proposition also can be examined by regressing real income growth on money growth; the result is presented in the middle row of table 1. The estimated coefficient on money growth is negative, suggesting that a faster expansion in the money supply lowers real income growth in the long run. Although an increase in money growth is associated with an increase in nominal income growth, the evidence suggests an increase in money growth is associated with a decrease in real income growth."
The final proposition concems the relationship between money growth and inflation. Is a 1 percentage-point increase in the growth rate of money reflected in a I percentage-point imicrease in the rate of inflation? Figure 3 shows money growth and inflation rates across the countries. The visual evidence supports a one-for-one corre- 
spondence: the points clearly are clustered around the reference line, indicating that countries with higher money growth on average similarly have higher rates of inflation.
The data shown in figure 3 also support this proposition when used in a regression of inflation on money growth. Reported in the last line in table 1, the regression results are consistent with a one-for-one link between money growth rates and inflation. The estimated coefficient of 1.031 indicates that an increase in the growth i-ate of money by I percentage point is associated %vith a similar increase in the inflation rate.
To recap the evidence, the data are generally consistent with the propositions set forth above. The data from 62 countries for 1979 to 1984 show that, holding other things constant: (1) there is a one-for-one connection between money growth and nominal income growth; (2) there is little systematic relationship between money growth and real income growth; and (3) there is a one-for-one connection between money growth and inflation. These results are not specific to this particular sample of countries or time period: evidence based on a smaller set of countries (40) for the period 1981-86 supports these same conclusions."
The Short-Term Evidence
Given the evidence above, why then has the relevance of money come under such strong ciiticism in recent years? Perhaps one reason is that attempts to apply these long-run propositions to shorter time spans have led to disappointing results and erroneous rejection of the propositions. As Milton Friedman (1986) recently reiterated, the "time delay between changes in the quantity of money and in other magnitudes are 'long and variable' and depend a great deal on surrounding circumstances." Two single years from the period suffice to illustrate the errors in attempting to use longer--run relationships to explain shorter-run outcomes. One year chosen is 1984, the most recent year for which data for-all 62 countres are available. The other is 1979, the beginning of the per-iod. How well do these long-run propositions fare in each year? Figure 4 shows the data for-nominal income and money growth for-1984; the association hei-e appears somewhat looser than shown in figure 1. For instance, in 1984, Pew's money growth rate of 116 percent is associated with 128 percent growth in nominal income, while Iceland's money growth rate of 107 percent is associated with only a 33 percent rate of increase in nominal income. While these two countries offer convenient examples, the variety of income growth rates associated with a given money growth rate is sufficiently large to make the point. For example, 35 per-cent money growth is associated with nominal income growth rates ranging from 5 percent to 70 percent. ' 7
The perception that the link between money and income is looser-in 1984 than for the five-year period running from 1979 to 1984 is corroborated by a simple regression. The first row of table 2 presents regression results using data for 1984. The regression of income growth on money growth, unlike its companion equation in table 1, indicates that a I percentage-point increase in money growth is not associated with a like increase in income growth. Rather, nominal income growth increases by about three-fourths of a peicentage point. This illustrates the point that the one-for-one proposition concerning income and money growth does not necessarily hold over shorter periods." Figure 5 shows the relationship between nominal income and money growth i-ates for 1979. The looseness of the shorter-run association between gt-owth rates of money and nominal income again is evident. On the one hand, Isi-ael and Zaire have nominal income growth rates of 92 percent and 103 percent and money growth rates of 0 and minus 2 percent, iespectively. On the other hand, Haiti and Tanzania both have nominal income growth of about 11 percent and money growth "The evidence based on the 40 countries with five-year average data through 1986 is similar. A regression of nominal GNP growth on money growth has a coefficient of 0.970 with a standard error of 0.020; a regression of real GNP growth on money growth has a coefficient of -0.012 with a standard error of .015; and a regression of the inflation rate on money growth has a coefficient of 0.965 with a standard error of 0.025.
For example, Denmark has 35 percent money growth and 9 percent nominal income growth; Ecuador, 38 percent money growth and a 45 percent income growth rate; Bangladesh, 34 percent and 21 percent; Zaire, 38 percent and 68 percent; and Tanzania, 35 percent and 15 percent.
"The large outliers in figure 4 are Bolivia, Brazil and Israel. Are these countries responsible for the regression result in table 2? Deleting them and re-estimating the income-money equation produces an estimated coefficient of money growth of 0.689, again different from unity.
Chart 4 Growth in Nominal GNP and Growth in Money: 1984
Nominal GNP ( rates near 54 percent. Cleatly, the link between money and income growth rates is much mnore variable on a one-year basis than over a span of five years.
The regression in table 2 for 1979 confirms that the short-mn relationship between money and income is less reliable than the long-run relationship. The coefficient on money growth is only 0.53, far below unity. Moreover, the R' which is 98 percent in 1984, is only 21 percent for 1979. This dramatic switch in results indicates that using money growth to predict nominal income for a period as brief as one year is likely to be associated with large errors. Such short-term inaccuracy, however, does not obviate the underlying, long-mn proposition supported by the evidence presented earlier.
Real income and money growth for 1984 are presented in figure 6 . The figure suggests no discernable pattern. This is consistent with the proposition that real income growth is independent of money growth, even over a period as brief as a year. The associated regression in table 2 corroborates this: the estimated coefficient of money growth is not different from zero. Moreover, A similar stoiy unfolds using the data from 1979, which are plotted in figure 7. Austria and Peru provide a taste of this diversity. Austria has real income growth of 5 percent with a money growth rate of minus 9 percent. In stark contrast, Peru has real income growth of about 4 percent with a money growth rate of 70 percent. The regression in table 2 again points to no reliable relationship between money growth and real income growth: the estimated coefficient is roughly zero. The data for 1979, like the data for 1984, are consistent with the proposition that the variation of real income growth is largely independent of money growth.
As would be expected based on the results for nominal and real income for these two years, the relationship between money growth and inflation is quite loose in any single year. Figure $ shows inflation and morley growth for 1984. The graph does not suggest the one-for-one relationship found with the data for the five-year period. The relevant regression in table 2 is consistent with this observation. The regression reveals that, in 1984, a 1 percentage-point increase in the growth rate of money is associated with about a threequarters of a percentage-point increase in inflation. Although significant and positive, the association obviously is not one-for-one.
The money growth and inflation data for 1979, presented in figure 9, show that 1984 is not abnormal. If anything, figure 9 reveals even greater variety in the combinations of inflation and money gr-owth than the data for 1984 reveal. This observation is corroborated by the results of the regression in table 2. In contrast to 1984, the data for 1979 show a weak link between money growth and inflation. Not only is the R' of the equation lowonly 17 percent of the variation in inflation is explained by money growth -but the estimated coefficient on money growth again is well below unity. ' 9 With Bolivia, Brazil and Israel deleted, the estimated coefficient of money growth is -0.004, which does not alter our conclusion. The evidence in this section indicates that money's relevance cannot be judged accurately over shorter-run perods of one month, one quar'-ter or-even one year. Over-such shoi-t-run per ods, an increase in money growth may result in a substantial rse in the growth of nominal incomethe evidence frorn 1984-or-show little effect on nominal income -the 1979 result. Similar results hold when assessing the short-run association between money growth and inflation.
CONCLUSION
Is money ir-t-elevant? The short-run linkages between the gr-owth rates of money, income both nominal and real) and prices are, as we have shown, quite loose. In any pai-ticulai-year, higher money growth is not associated with an equal increase in nominal income or inflation. Even so, propositions about the importance of money in determining inflation in the longer run have not faded. Viewed in the proper-time perspective, a higher growth rate of the nioney supply is associated with a higher inflation rate. Attempts to use the longer-run r'elationships between money gi-owth and either nominal income growth or inflation for explaining short-run outcomes as-c likely to prove disappointing. Money's relevance will be substantially misjudged if attention is focused on the short run. 
